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Systematic Paleontology
Class Mammalia Linnaeus, 1758
Subclass Metatheria Huxley, 1880
Order Sparassodonta Ameghino, 1894
Family Borhyaenidae Ameghino, 1894
Genus Plesiofelis Roth, 1903
Type species. Plesiofelis schlosseri Roth, 1903
Distribution. Mustersan SALMA (late middle Eocene); Chubut and Río Negro provinces, Argentina (Simpson, 1967; Marshall, 1978; Cladera et al., 2004; this paper).

Plesiofelis schlosseri Roth, 1903
Referred specimens and provenance. MJHG-NCP 58, almost complete left jaw with alveolus for c1, p1-p3, m1, roots of m2, and m3-m4 (CH1).
Descriptions and comparisons. MJHG-NCP 58 preserves most of the postcanines teeth, almost complete horizontal ramus, the condyle, and part of the ascending ramus. It is the most complete specimen of this genus known so far and provides new morphological information for the genus. Comparing with other basal borhyaenoids, the size of MJHG-NCP 58 is very similar to the holotype of P. schlosseri (MLP 11-114) and in the range of Pharsophorus lacerans (holotype, MACN A 52-391), and larger than Chlorocyon phantasma (holotype SGOPV 6200, Engelman et al., 2018). The horizontal ramus is robust and high. The depth at m4 / m1-m4 length ratio is 0.776 (measured on the lingual side), very similar to the holotype of P. schlosseri (0.78) and Pharsophorus lacerans (0.77) and proportionally taller than in C. phantasma (0.66, see Engelman et al., 2018). The ventral border is markedly curved, similar to the holotype of P. schlosseri (after interpretation of Cabrera (1927: fig 1) and to the specimen MPEF-PV 4190 tentatively referred to Ph. lacerans (Goin et al., 2010: fig. 6.1), and differing from the straighter ventral border seen in the holotype of Pharsophorus lacerans, Ph. tenax (Marshall, 1978: fig 5), and Chlorocyon phantasma (Engelman et al., 2018). The symphysis in MJHG-NCP 58 extends back to the level of the distal root of p3, nearly as in the holotype of P. schlosseri and in Pharsophorus lacerans (in C. phantasma it probably extends only slightly caudal to p2, following Engelman et al., 2018). The symphysis of MJHG-NCP 58 is rugose, suggesting that it was connected by ligaments at life (not tightly ossified as in some large-sized Miocene borhyaenids and “proborhyaenids” (Babot et al., 2002). In labial view, there are two mental foramina of similar size, as in the specimen tentatively referred to Ph. lacerans MPEF-PV 4190 by Goin et al. (2010) but differing from the holotype of Ph. lacerans and Ph. tenax (Marshall, 1978: fig. 5) with more than two mental foramina (by damage this feature is unknown in the holotype of P. schlosseri). The rostralmost mental foramen in MJHG-NCP 58 opens at the level of distal root of p2, while the caudal one does at the level of the mesial root of m2. The coronoid process rises with an angle of ~70° (defined between the alveolar line and the anterior coronoid crest). The mandibular foramen opens about the level of the midpoint of the coronoid process. The condyle sets about the level of the tooth row; it is slightly dorsal to the alveolar border in C. phantasma, according to Engelman et al. (2018), whereas it is dorsal to the alveolar border in the specimen tentatively referred to Ph. lacerans MPEF-PV 4190 (Goin et al., 2010: fig, 6.1). 
The teeth have robust and bulbous roots, even more than in holotype of P. schlosseri (especially on p3), but clearly differing from Ph. lacerans and C. phantasma with non-bulbous roots. There is no diastema between premolars, as in the holotype of P. schlosseri and Ph. lacerans, but differing from C. phantasma with diastemata between c and p1 and between consecutive premolars (Engelman et al., 2018). The p1 is implanted oblique respect the tooth row; the distal root is the largest and is placed slightly lingual to the mesial root of p2. According to Marshall (1978), Pharsophorus has oblique p1 whereas in Plesiofelis the p1 is in line with the tooth row as diagnostic features. However, the holotype of P. schlosseri does not preserve the p1 but only a part of the alveolus of the distal root, which is slightly displaced lingually respect the tooth row; some degree of obliquity of p1 cannot be discarded. Consequently, the diagnostic value of this character is questionable. In MJHG-NCP 58, there is a marked increasing in size from p1 to p3. In C. phantasma premolars increase more gradually (Engelman et al., 2018), whereas in Pharsophorus, the last premolar is proportionally larger. Both p2 and p3 of MJHG-NCP 58 (p1 is largely damaged) have a main cusp followed by a distal cingulid or heel bearing a small cusp, as in the holotype of P. schlosseri. The distal heel of premolars is larger in Ph. lacerans (Marshall, 1978; Patterson and Marshall, 1978), and the p3 is not erected but markedly inclined to m1, a feature traditionally interpreted as diagnostic of Pharsophorus (e.g., Marshall, 1978; Patterson and Marshall, 1978). However, different degree of inclination of p3 has been also reported for other borhyaenoids (Forasiepi et al., 2015; Engelman et al., 2018). The molars of MJHG-NCP 58 are damaged and worn out; they increase rapidly in size towards m4. The much worn m1 is interpreted as having three, nearly aligned cuspids: the paraconid, the protoconid (which was the largest according to the base preserved), and a tall talonid cuspid, and there is no trace of metaconid since no cusp is associated to the distal wall of the protoconid (present in posterior molars). This architecture of m1 largely resembles the holotype of P. schlosseri, MLP 11-114 with a tall talonid cusp (=hypoconid). In Ph. lacerans, as seen in its holotype, the talonids bear cusps of smaller sizes (Marshall, 1978; Patterson and Marshall, 1978; Forasiepi et al. 2015). In MJHG-NCP 58 there is a broad anterobasal cingulid with a small cingular cuspid. In the holotype of P. schlosseri, the presence of a similar cuspid on m1 is uncertain (as well as on m4), but is present on m2 and m3. In MLP 11-115, referred to P. schlosseri, the m4 (the only preserved tooth) also shows an anterobasal cingular cuspid. However, this character was interpreted as variable and with dubious taxonomic value (see discussion in Cabrera, 1927; Marshall 1978). The m1 talonid is largely worn in MJHG-NCP 58, but apparently was somewhat smaller (shorter and narrower) than in the holotype of P. schlosseri. The lingual border of the talonid wraps around the lingual base of the protoconid, strongly resembling the lingual cingular shelf seen in P. schlosseri (see also Marshall, 1978; Patterson and Marshall, 1978; Goin et al., 2007), but differing from Ph. lacerans MACN A 52-391 in which the lingual border of the talonid ends at the distal face of the protoconid. There is a wide postcingulid defining a lobe of enamel over the distolabial face of the distal root, as in Paleogene borhyaenids and other borhyeanoids. The m2 in MJHG-NCP 58 is broken at the level of the roots. Likely, this was a breakage occurring in life since the alveolar border of the dentary is partially retracted. The m3–m4, although partially preserved, show a dominant cusp, the protoconid, a tall paraconid mesio-lingually to the protoconid, and a rudimentary metaconid rising from the distolingual face of the protoconid. The talonids are damaged, although in both molars the lingual border of the forms a cingular shelf, as in m1. There is a well-developed postcingulid at least on m3.
In sum, MJHG-NCP 58 is closer to the holotype of P. schlosseri by sharing similar size, high mandibular ramus with convex ventral border, diastemata absent, bulbous roots, p1-p2 with small distal heel bearing small cuspid, m1 with tall talonid cuspid, and lingual border of the talonid reaching the lingual base of the protoconid. Oblique p1, previously interpreted as a diagnostic character of Ph. Lacerans (Marshall, 1978), might be also present in the holotype of P. schlosseri and would not be a differential character. MJHG-NCP 58 differs from the holotype (MLP 11-114) in having more bulbous roots, molars with somewhat broader anterobasal cingulid, and smaller talonids. These differences, which are essentially in proportions, could be due to intraspecific variation although this cannot be evaluated as since to date this taxon was known only through the holotype and the very fragmentary MLP 11-115, both from the presumably Mustersan Roth’s “Cretáceo Superior del Lago Musters”. Cladera et al., (2004) reported an additional specimen from the Gran Hondonada locality, but it is still undescribed. 

Order Paucituberculata Ameghino, 1894
Superfamily Palaeothentoidea Sinclair, 1906
Family Pichipilidae Marshall, 1980
Genus and species nov?
Referred specimens and provenance. MJHG-NCP 277, fragment of left dentary with ?m2 (CY3); MJHG-NCP 278, left mandibular fragment with four alveoli, ?p3, and alveolus for root of ?m1 (CY3).
Description. The only tooth preserved in MJHG-NCP 277 sets in a fragmentary dentary, which also preserved the alveoli for a preceding and a subsequent tooth. The alveoli have similar dimensions to the roots of the tooth preserved. This feature, in addition to the deep hypoconulid notch on the distal aspect of the molar preserved, suggest that the tooth was in the middle of the molar series (m2 or m3). Considering that the m4 is reduced in most paucituberculatans, we interpret the tooth preserved is more likely an m2.
The crown is roughly rectangular, longer than wide. The trigonid has a large protoconid (the largest cuspid of the trigonid), mesially displaced metaconid (relative to the protoconid), and reduced paraconid (smaller than the metaconid). The paraconid and metaconid are close and their bases are coalescent. The preprotocristid and postprotocristid are almost transverse. The anterobasal cingulid is very salient but transversally short, extending on the mesial bases of the paraconid and protoconid. The hypoconulid notch is conspicuous and sets at the base of the paraconid suggesting the contact with a preceding tooth with salient hypoconulid. There are short crests descending from the distal aspect of the protoconid and metaconid towards the talonid (protoconid and metaconid posterior crests, respectively; following Abello, 2013). The talonid is longer and wider than the trigonid, and cuspids are nearly as high as the trigonid cuspids. The hypoconid is large and salient (considering the labial margin of the protoconid). The cristid obliqua orients to the protoconid distal crest but separates from it by a well-defined notch. The postcristid curves lingually and ends within the talonid basin. The entoconid is the dominant cusp of the talonid, taller than the hypoconid, and laterally compressed. It is located roughly in line with the hypoconid, although its distal margin is slightly more mesial than the distal margin of the hypoconid. The flat face of the entoconid orients mesiolabially (instead of mesiodistally). There is a shallow groove on the flat labial face of the entoconid. The entocristid is curved in occlusal view and directs to (but does not contact) the metaconid distal crest. The postentocristid curves labially and ends within the talonid basin. The hypconulid is large and placed distal to the entoconid; it is salient, somewhat transversally lophoid, and isolated from the remaining cuspids. 
The molar MJHG-NCP 277 shows two features that were considered synapomorphy of Paucituberculata (i.e., developed and salient hypoconid on m2–m3 and laterally compressed entoconid on m1–m3, see Goin et al., 2009; Abello, 2013), in addition to the reduction of the paraconid seen in most paucituberculatans (Abello, 2007). Among them, MJHG-NCP 277 is referable to Palaeothentoidea by the presence of metaconid and protoconid posterior crests (Goin et al., 2009; Abello, 2013), and in particular to Pichipilidae by possessing a wide talonid basin, metaconid mesially placed, concave entocristid, and postentocristid labially curved and ending in the talonid basin (see Abello, 2013; Goin et al., 2010). 
The specimen MJHG-NCP 278 is a left fragment of dentary with the crown of a premolar, the roots of the two preceding teeth, and a large alveolus for the mesial root of the subsequent tooth. Because its relative large size, we interpret that the later could belong to the m1, and therefore the preserved crown is likely a p3. The premolar has a main cusp lingually bent (characteristic of Pichipilidae; Abello, 2013). There is a talonid developed mainly on the distolingual side of the crown. The premolar lacks lingual crests, as seen in Pilchenia and its kin (the Pilchenia group, Abello, 2013). 
Comparisons. Pichipilidae are typical South American early (Colhuehuapian and Santacrucian) to middle (Friasian) Miocene marsupials represented by the genera Pichipilus and Phonocdromus (Abello, 2013). The oldest  pichipilid is the middle Eocene (Casamayoran age) Quirogalestes almagaucha, with the most primitive molar morphology for the group (Goin and Candela, 1998), depicted by having the protoconid less reduced, according to the base preserved (Goin and Candela 1998) (this cusp is more robust in MJHG-NCP 277), paraconid and metaconid slightly separated (the bases of these cusps are coalescent in MJHG-NCP 277), metaconid aligned with protoconid (mesially displaced in MJHG-NCP 277) (see description of Q. almagaucha in Goin and Candela 1998).  The condition of MJHG-NCP 277 for those features is derived in the context of pichipilids. In turn, Q. almagaucha and MJHG-NCP 277 retain the primitive condition of having a short anterobasal cingulid that extends over the mesial bases of metaconid and protoconid. The anterobasal cingulid in MJHG-NCP 277 is however, very salient. Moreover, MJHG-NCP 277 is nearly 30% larger than the m2 of Quirogalestes almagaucha.  
Early Pichipilidae were also mentioned for the early Oligocene Patagonian assemblages La Cantera and likely also La Cancha (Goin et al., 2010). An indeterminate specimen from La Cantera (MPEF-PV 3828) differ from MJHG-NCP 277 by having metaconid and paraconid similar in height (paraconid lower than metaconid in MJHG-NCP 277) and long anterobasal cingulum that extends to the base of the hypoconid (Goin et al., 2010) (transversally short in MJHG-NCP 277). In these features (following Goin et al., 2010), specimen MPEF-PV 3910 also from La Cantera are similar to MJHG-NCP 277. Both specimens from La Cantera are considerably smaller than MJHG-NCP 277 (Goin et al., 2010). In other features (lower molars with wide talonids, entoconid laterally compressed, short entocristid oriented towards the talonid basin, well-developed postentocristid; metaconid mesially placed respect to the protoconid, protoconid and metaconid with posterior crests), MJHG-NCP 277 is similar to specimens from La Cantera. In turn, the specimens tentatively assigned to Pichipilidae from La Cancha, lack the protoconid and metaconid posterior crests (Goin et al., 2010), in this regards deferring from MJHG-NCP 277 and others pichipilids (see Abello, 2013 for diagnosis of the group). Specimen MPEF-PV 4494 from La Cancha is larger than specimens from La Cantera (Goin et al., 2010), but still smaller than MJHG-NCP 277.
The Deseadan Pseudhalmarhiphus guaraniticus is a species named by Ameghino (1899) based on a right dentary with m1–m2. The specimen is lost from the collection (see Patterson and Marshall, 1978; Abello 2007; Marshall, 1980) and the only available information to date is the description and the illustration of the m2 provided by Ameghino (1899, 1902a, 1903). The specimen was considered a Caenolestidae (=Caenolestinae in Reig 1955; Patterson and Marshall, 1978; Marshall, 1980) but this assignation was questioned by Abello (2007) based on the poor available evidence to verify diagnostic features. However, more recently Reguero and Goin (2021) mentioned this taxon in a faunal list as a Pichipilidae. Considering the available information, P. guaraniticus is smaller than MJHG-NCP 277 and differs from it by its more gracile morphology, proportionally longer and narrower tooth, paraconid and metaconid separated by a deep valley, trigonid with sharp and high cuspids (Patterson and Marshall, 1978), entoconid lacking an obvious flat surface as seen in MJHG-NCP 277 (according to the drawing in Ameghino´s contributions). The anterobasal cingulid is short (Patterson and Marshall, 1978), as in MJHG-NCP 277. We agree with Aiello’s (2007) taxonomic consideration in the absence of the specimen to verify its morphology. Even considering the hypothesis that P. guaraniticus is a pichipilid, MJHG-NCP 277 is not referable to this species. 
Comparing MJHG-NCP 277 with the Neogene pichipilids, Pichipilus has derived condition of possessing the paraconid and metaconid sub-equal in size (in MJHG-NCP 277 which we interpreted it conserves probably the m2, the metaconid is larger), paraconid and metaconid coalescent; consequently, it appears a single lingual cusp when molars are worn (only the bases of the paraconid and metaconid are coalescent in MJHG-NCP 277), oblique postparacristid  mesiolabially-distolingually oriented (transverse in MJHG-NCP 277), long anterobasal cingulid (short in MJHG-NCP 277), trigonid cuspids as tall as those of the talonid (trigonid cuspids slightly taller than those of the talonid in MJHG-NCP 277). Most species of the genus (Pichipilus riggsi, P. centinelus, and P? halleuxi if the assignation to the genus were correct— see Abello 2007 for discussion) are smaller to MJHG-NCP 277, while P. osborni is in its range (e.g., Marshall and Pascual, 1977 for measurements). Phonocdromus has also a long anterobasal cingulid, hypoconid as tall as the protoconid (lower in MJHG-NCP 277), and much smaller size (see Reig, 1955; Marshall and Pascual, 1977; Marshall 1980; Abello 2007 for descriptions).
In sum, the differences noted above among MJHG-NCP 277 and other pichipilids suggest that the material from the Las Chacras Formation could represent a new taxon. The size MJHG-NCP 278 is compatible with MJHG-NCP 277, and both might belong to the same taxonomic entity. 

Subclass Eutheria Gill, 1872
Order Cingulata Illiger, 1811
Family Dasypodidae Gray, 1821
Genus Isutaetus Ameghino, 1902
Type species. Isutaetus depictus Ameghino, 1902b
Distribution. Mustersan SALMA (late middle Eocene); Chubut and Río Negro provinces, Argentina (Simpson, 1948; this paper).
Isutaetus depictus Ameghino, 1902b
Referred material and provenance. MJHG-NCP 21, two isolated movable osteoderms (CY1); MJHG-NCP 22, one fixed isolated osteoderm (CY1); MJHG-NCP 24, six probably associated osteoderms (five fixed and one movable) (CY3); MJHG-NCP 26, three fixed probably associated osteoderms (CY3); MJHG-NCP 261, one isolated osteoderm (CH2); MJHG-NCP 274, four probably associated isolated osteoderm (three fixed and one fragment movable), and one fragment of one movable osteoderm (CY3).
Remarks. Simpson (1948) considered the type species Isutaetus depictus as co-generic with the type species Pseudeutatus clypeus and proposed the new combination Pseudeutatus depictus. According to Simpson (1948:75), the taxa included in Pseudeutatus have five or more small foramina confined to the posterior edge of the osteoderms. However, the lectotype of Isutaetus depictus (MACN A 10961), selected by Simpson (1948:92, plate 8, fig 3) (see also Ciancio and Carlini, 2008: 231, fig 4A), has 12 foramina on the posterior margin of the osteoderm, in addition to one and two small foramina on each lateral margin. Moreover, the lectotype of Isutaetus depictus differs markedly from the type specimen of Pseudeutatus clypeus by having wide and deep grooves on the external surface of the osteoderm delimiting prominent main and peripheral figures, while in Pseudeutatus clypeus these features are practically imperceptible. Consequently, we recognize Isutaetus depictus as belonging to genus separate from that typified by Pseudeutatus clypeus. Ameghino (1902b) described a second species of Isutaetus, I. petrinus, presumably from Deseadan beds. We agree with Ciancio and Carlini (2008) that this species more properly belongs to a different genus.
Osteoderms from Lower Las Chacras Formation share the following characters supporting their assignation to Isutaetus depictus: smooth external surface with evident sulci separating anterior and lateral peripheral figures from the principal one, two to six small foramina within the sulci, caudal border with one or two rows of 12 to 16 small foramina and three to six small foramina on each lateral margin. The fixed osteoderms vary from the 6.40 - 7.00 mm width and from 9.10 - 11.50 mm long. No complete movile osteoderm is available in our sample. The type of Isutaetus depictus derives from an undetermined Mustersan locality bearing Ameghino’s (1902b) Couches á Astraponotus. The only previously referred specimen derives from the Roth’s “Cretáceo Superior Lago Musters” (Simpson, 1948). 
Order Astrapotheria Lydekker, 1894
Family Trigonostylopidae Ameghino, 1901
Genus Trigonostylops Ameghino, 1897
Type species. Trigonostylops wortmani Ameghino, 1897
Distribution. Riochican to Mustersan SALMAs (early to late middle Eocene); Chubut and Río Negro provinces, Argentina (Simpson, 1967; Pascual et al., 1984).

Trigonostylops sp.
Referred material and provenance: MJHG 101Pa, isolated upper molar (?CY1).
Remarks. Even though the specimen could not be found in the MJHG collection, a drawing was provided by Carabajal et al. (1977: fig. 1d). At least the general features displayed in the drawing agree with those known for the M1 or M2 of the Trigonostylops wortmani (e.g., MACN A 10642, AMNH 28700), but specific identification is unfeasible since the upper dentition of the T. gegenbauri (Roth, 1899) is unknown. 

Family Astrapotheriidae Ameghino, 1887
Genus Astraponotus Ameghino, 1901
Type species. Astraponotus assymmetrus Ameghino, 1901
Distribution. Mustersan SALMA (late Eocene); Chubut and Río Negro provinces, Argentina (Simpson, 1967; Kramarz et al., 2010; Pascual et al., 1984).
Astraponotus sp.
Referred specimens and provenance. MJHG 146Pa, right maxillary fragment with erupting P2 and alveolus for C1, partial symphysis with erupting incisor (i2?), roots of two incisors and partial alveoli for two incisors and canines, left mandibular fragment with erupting p3 - p4, erupted m1 - m2 and encrypted m3, and right mandibular fragment with erupting p4 and erupted m1-m2 (CY1); MJHG 176Pa, probably associated i3 and partial upper molar (CY1); MACN Pv 17587, isolated left P3 (CY1); MJHG-NCP 251, partial skull with complete right C1-M3 series (CH1); MJHG-NCP 254; probably associated upper canine, upper molar, partial upper premolar, lower incisor and fragment of lower canine (CH1). 
Remarks. All these remains agree with Astraponotus and differ from Albertogaudrya by the size (molars of Astraponotus are 25-30% larger), crown height (lower crowned in Albertogaudrya), upper molars with well-developed metaloph (rudimentary in Albertogaudrya), lower molars with longer paralophid and lophoid entoconid (bunoid in Albertogaudrya), The preserved characters of the skull MJHG-NCP 251 agree with those of Astraponotus skull described by Kramarz et al. (2010), although with slightly more slender proportions (skull of Albertogaudrya is unknown). No remain in the Casamiquela collection is referable to Albertogaudrya. Astraponotus and its synonyms were defined upon very fragmentary materials described by Ameghino (1901) and Roth (1903) from central Patagonia. Kramarz et al. (2010) described additional and much more complete materials from presumably equivalent levels at the Gran Hondonada locality and at the eastern slope of Cerro Talquino in central Patagonia. This is the northernmost known record of Astraponotus and the first outside central Patagonia. 

cf. Astraponotus sp.
Referred specimen and provenance. MJHG-NCP 269, probably associated upper and lower premolar (CH2). 
Remarks. The upper premolar resembles the P3 of the partial skull MJHG-NCP 251 listed above, but it is slightly smaller (1.79 cm length, 2.46 cm width), more quadrangular, it lacks a labial fold of the metacone, and the basal cingulum has no distolingual broadening (in hypocone position). Moreover, it lacks a distal connection between protocone and ectoloph (i.e., postprotocrista or equivalent), and thus the central valley opens distolingually, although the condition in MJHG-NCP 251 is obscured by being more worn. The pattern in MJHG-NCP 269 is similar to that observed in the P4 of Oligocene and Miocene, more advanced astrapotheriids (see for example Gaudry, 1904: fig. 19; Kramarz and Bond, 2010: fig. 12.4B). Nevertheless, premolars of post-Eocene astrapotheriids are definitively higher crowned and two-rooted (the lingual and the distolabial roots are typically fused). Additionally, the labial fold of the metaloph on premolars, usually conspicuous in Eocene astrapotheriids, is lacking in the partial premolar included within the syntype of Astraponotus assymmetrus (MACN A 10971).
The lower premolar is a small (1.17 cm length, 0.89 cm width), single rooted tooth with a single cusp slightly keeled mesiodistally and a small distal, talonid –like heel. It is similar to the p2 of Astraponotus specimens from Chubut (see Kramarz et al., 2010) but rather smaller, the central cusp is more conical, and the distal heel is higher. Nevertheless, this tooth also resembles the p3 of the late Oligocene Parastrapotherium holmbergi (see Kramarz and Bond, 2008, fig: 5.1-3), although the Deseadan species is much larger, the distal heel has a more distinct talonid basin and cuspid, and it has a small mesial paraconid-like cuspid. 
In sum, we conclude that these doubtfully associated teeth do not belong to any known Oligocene or younger astrapothere, but more likely to a taxon close to Astraponotus but with somewhat more apomorphic dental characters. 

Order Pyrotheria Ameghino, 1895
Family Pyrotheriidae Ameghino, 1895
Genus Propyrotherium Ameghino, 1901
Type Species. Propyrotherium saxeum Ameghino, 1901
Distribution. Mustersan SALMA (late middle Eocene); Chubut and Río Negro provinces, Argentina (Simpson, 1967; Kramarz and Bond, 2014; this paper). Specimens associated with the notohippid Eomorphippus (see Kramarz and Bond, 2014) suggest that Propyrotherium also occurs in rocks referable to the Tingurirican SALMA (early Oligocene). 
Propyrotherium saxeum Ameghino, 1901
Referred specimens and provenance. MJHG 254Pa, isolated tusk (CY1); MJHG-NCP 3, isolated m2? (CH1); MJHG-NCP 267, partial tusk and fragments (CH1); MJHG-NCP 268, isolated m1?; MJHG-NCP 272, tooth fragment (CH1).
Remarks. The tusk MJHG 254Pa is a rootless, very long (19.1 cm), gently curved, and roughly sub-cylindrical tooth, more convex on the lingual and labial faces. The mesio-distal width is 2.32 cm, the labio-lingual is 3.01 cm. The enamel is limited to the apical quarter of the crown height and to the labial, and distolabial faces. The dentine bears longitudinal striations, more marked on the lingual surface. Judging by the slight curvature, this tusk compares better with the lower than with the upper tusks of Pyrotherium. The cheek teeth MJHG-NCP 3 and MJHG-NCP 268 are massive, longer than wide, bunolophodont teeth, with two transverse crests and a distal cuspate shelf. Both compare well with the isolated m1 or m2 of P. saxeum described by Kramarz and Bond (2014). MJHG-NCP 3 is somewhat larger and proportionally broader and could correspond to a m2 whereas MJHG-NCP 268 could be a m1. 

Order Pyrotheria or Astrapotheria?
Referred specimens and provenance. MJHG-NCP 13, an isolated premolar (CY2); MJHG-NCP 14, an isolated tusk fragment (CY2).
Remarks. The teeth were found physically unassociated, but very close to each other and might correspond to the same individual. The premolar MJHG-NCP 13 (length=1.53 cm, width=0.87 cm) has a massive, centered, somewhat backwards recurved and conical cuspid, with a very low accessory cuspule on the mesial aspect of the main cusp, and a small cuspule on the distal base, forming a minute heel. The cuspules are connected by a feeble labial? cingulid demarcated by an irregular succession of minute enamel denticles, resembling the basal crenulations observed in some cheek teeth of Propyrotherium and Pyrotherium (see Kramarz and Bond, 2014). There is a minute wear facet at the apex of the main cuspid, and no facets for contiguous teeth are observed. The tooth bears a single, very robust, and labiolingually compressed root. This tooth might belong to an anterior lower premolar (p2?) of a pyrothere, although its attribution to an astrapothere with anterior premolars less lophodont (lower crowned) than in Albertogaudrya and Astraponotus cannot be discarded. 
MJHG-NCP 14 is an apical portion of a small, unworn tusk. The labio-lingual width at the preserved base is 1.53 cm and the mesio-distal length is 1.65 cm. The crown is slightly recurved, being likely the lingual (anterior) side the more concave wall. The basal cross section is D-shaped, being the flat surface likely the mesial wall. The enamel is lacking on the entire labial wall and the labial portion of the mesial wall. On the contrary, upper and lower tusks of Propyrotherium and Pyrotherium have typically enameled labial wall. 

Order Litopterna Ameghino, 1889
Genus and species indet.
Referred specimen and provenance. MJHG-NCP 256, isolated upper tooth (CH2).
Remarks. This is a very low crowned, roughly quadrangular tooth (length=1.19 cm, width=1.26 cm), with a very marked labial flexus (ectoflexus). The cusps are bunoid and the cristae are patent but low and do not form real lophs. The parastyle is conspicuous, mesiolabial to the paracone and connected through a sharp, litoptern-like preparacrista. The mesostyle is represented by a low but massive cusp attached to the mesiolabial base of the metacone. The postparacrista is very low, with a feeble contact with the metastyle, and thus there is no real labial wall. The protocone has well distinct pre- and postprotocrista connecting paraconule and metaconule respectively and enclosing the trigon basin. The preparaconular crista is strong and reaches the preparacingulum, the postparaconular crista is lacking. Both pre-and postmetaconular cristae are short but conspicuous. The protostyle is low and broad, and defines a well marked mesiolingual pocket. The hypocone is conspicuous and well separated from the metaconule. Although this tooth displays some “condylarth” appearance, it is more likely a deciduous tooth of an undetermined litoptern (Proterotheriidae?).

Family Adianthidae Ameghino, 1891
Adianthidae genus and species nov.
Referred specimen and provenance. MJHG-NCP 257, left mandibular fragment with p3-m1 (CH2). 
Descriptions and comparisons. The three preserved cheek teeth are bunolophodont, with the lophids arranged in a typically bicrescentic pattern defining a main labial flexid separating protoconid from hypoconid, and two sub-equal lingual flexids invading the trigonid and the talonid respectively. The premolars are longer than wide, fully molariform, with complete talonid as large as the trigonid, even wider on p4. The m1 is somewhat wider than the premolars, with transversally longer paralophid, much larger entoconid, and more distinct hypoconulid. MJHG-NCP 257 differs from the middle Eocene Oxybunotherium (presumably synonym of Proectocion, Cifelli and Soria, 1983) in having more bunodont crowns, distolabially shorter trigonid, transversally shorter paralophid, and continuous mesiolingual cingulid. It differs from the late Oligocene Proadiantus excavatus by having lower crowned cheek teeth, less penetrating labial flexid, shelf-like precingulid present on the entire mesial base of the crowns, proportionally broader and more molariform p3-p4. Differs from Tricoelodus bicuspidatus (late Oligocene) by being much smaller, by having p4 with complete talonid, lower precingulid, and lingually open talonid basin, m1 with wider trigonid and talonid basins (base of cuspids does not invade the basins), hypoconulid not extended distally and thus without hypoconulid - entoconid basin and hypoconid -hypoconulid sulcus. Differs from Tricoelodus boliviensis in having hypoconulid not extended distally and thus without hypoconulid - entoconid basin on m1. Similarly, it differs from Thadanius hoffstetteri (premolars unknown) in being smaller, cuspids and lophids are more delicate and thus with wider trigonid and talonid basins. The Adianthidae indet. recorded for the Mustersan Gran Hondonada is based on an isolated m3 (Cladera et al., 2004), and thus not comparable with MJHG-NCP 257. 
	In sum, comparisons with known Paleogene adianthids indicate that MJHG-NCP 257 belong to a distinct taxon, which will be described formally in a further article currently in progress.

Order Notoungulata Roth, 1903
“Family Isotemnidae” Ameghino, 1897
Genus Periphragnis Roth, 1899
Type species. Periphragnis harmeri Roth, 1899
Distribution. Mustersan and Tinguirirican SALMAs (late middle Eocene – early Oligocene). Patagonia and central Chile (Simpson, 1967; Flynn et al., 2003; Bradham et al., 2015).
Periphragnis palmeri (Roth, 1903)
Referred materials and provenance. MJHG-NCP 11, partial left mandibular ramus with p2-m3 (CY1); MJHG-NCP 12, left maxillary fragment with M2-M3 and fragments of bones and teeth (CY1). 
Remarks. The M2-M3 of MJHG-NCP 12 compare well with the isotemnid described by Roth (1903) as Calodontotherium palmeri [later transferred by Simpson (1967) to the genus Periphragnis], both in size, morphology, and especially in the complete absence of lingual cingula. They differ from the Eocene isotemnids Rhyphodon lankesteri and Distylophorus alouattinus by being somewhat larger and from Periphragnis harmeri by having less prominent paracone fold on the ectoloph and by lacking lingual cingula. The Tinguirirican isotemnid Periphragnis vicentei described by Bradham et al. (2015) is larger than MJHG-NCP 12 and the molars have weak cingula. No lower cheek tooth has been previously referred to Periphragnis palmeri. Nonetheless, the partial mandible MJHG-NCP 11 is provisionally referred to this species since the size of the lower cheek teeth are consistent with the uppers of MJHG-NCP 12 and concordantly lack lingual cingulids. 
	The type specimen and only previously known specimen is derived from Roth’s (1903) Cretáceo Superior del Lago Musters, 

?Periphragnis circunflexus (Ameghino, 1901)
Referred material and provenance. MJHG-NCP 252, four associated lower cheek teeth, probably p3, p4, m1 and partial m2, one incisor-like lower tooth, a partial upper molar, and associated cranial and mandibular fragments (CH2). 
Remarks. The teeth MJHG-NCP 252 belong to a large Isotemnidae, similar in size to those of the type of ?Periphragnis circunflexus (MACN A 10896) (see Simpson, 1967), clearly larger than in P. harmeri, P. palmeri, and other isotemnids as P. exauctus, Rhyphodon lankesteri or Distylophorus alouattinus. The species Periphragnis vicentei, from the Tinguirirican of Chile (Bradham et al., 2015), is known only by upper molariforms, although they are proportionally smaller than the lower teeth of MJHG-NCP 252. 
This species was originally described as Asmodeus circunflexus by Ameghino (1901) and later transferred tentatively to the genus Periphragnis by Simpson (1967). According to Ameghino (1901), the type (MACN A 10896) comes from Astraponotus beds at Colhué Huapi. 

Periphragnis sp.
Referred material and provenance. MJHG 148Pa, associated left p3-m1, right p3, partial lower molar and partial upper molar (CY1).
Remarks. The specimen MJHG 148Pa was originally catalogued as Leontiniidae in the MJHG collection. However, the premolars have a short trigonid and the entoconid is indistinct. On the contrary, premolars of leontiniids have longer trigonid and distinct entoconid. The molars of MJHG 148Pa are much worn and no significant occlusal features are discernible. However, even the less worn teeth lack any trace of the talonid fossetid, which is typically present in leontiniids, even in worn specimens. MJHG 148Pa more likely belongs to an isotemnid; the morphology of the premolars matches with that of the species of Periphragnis. It differs from the lower molars here referred to P. palmeri (MJHG-NCP 252) in having conspicuous lingual cingulids, and from ?Periphragnis circunflexus by being significantly smaller. Therefore, MJHG 148Pa very likely belongs to a third species of Periphragnis, although the teeth are too worn for a more accurate identification.

“Family Notohippidae” Ameghino, 1895
Genus Puelia Roth, 1902
Type species. Puelia plicata Roth, 1902
Distribution. Mustersan SALMA (late middle Eocene) and Tinguirirican SALMA; Chubut and Río Negro provinces (Simpson, 1967; López et al., 2010; this paper).
Puelia sigma (Ameghino, 1901)
Referred materials and provenance. MJHG-NCP 2, associated left maxillary fragment with roots of P4, complete P3, M1-M3, right maxillary fragment with P1-P3, and three upper anterior teeth (I1, I2, and I3 or C1) (CH2); MJHG-NCP 5, right mandibular fragment with m2-m3 (CH2); MJHG-NCP 25, right mandibular fragment with partial m1-m3 (CY3); MJHG-NCP 27, right mandibular fragment with p3-p4 and associated incisor and fragments (CY3); MACN Pv 17588, left mandibular fragment with m1-m2 (CY1); MACN Pv 17589, right mandibular fragment with p3-m3 (CY1). 
Remarks. Puelia is a basal toxodontoid traditionally classified within Notohippidae (see López et al., 2010 and reference therein), currently interpreted as a non-monophyletic family (e.g., Shockey, 1997; Cerdeño and Vera, 2010; Martínez et al., 2020). The specimens here referred to Puelia sigma are lower crowned than in Eomorphippus (Tinguirirican) and younger notohippids. The upper molars differ from those of Pampahippus (Casamayoran) in having more cuspules stemming from the lingual aspect of the ectoloph, but less than in Plexotemnus (Casamayoran). The postcingulum is more elevated than in Pampahippus and Plexotemnus. The lower molars have more lophoid entolophid than in Pampahippus and Plexotemnus, and the metaconid bears a distal projection that reaches the entoconid (absent in Pampahippus and Plexotemnus). The size of the cheek teeth match with those of Puelia sigma and are smaller than in Puelia coarctatus. 
Puelia sigma has been recorded in the Mustersan localities Cerro del Humo and Gran Hondonada (Simpson, 1967; Cladera et al., 2004), and from the Tingurirican Vera Member of the Sarmiento Formation at Gran Barranca South of Colhue-Huapi Lake, central Patagonia (López et al., 2010). 
Nomenclatorial remarks. Puelia sigma (Ameghino, 1901) is based on lower cheek teeth, whereas Puelia plicata Roth, 1902 is based on uppers of equivalent size, both smaller than in Puelia coarctatus (Ameghino, 1901). Specimens with upper cheek teeth referable to Puelia plicata co-occur with specimens preserving lower cheek teeth referable to Puelia sigma in the same localities and same levels of the Las Chacras Formation, as well in the Sarmiento Formation at the Gran Hondonada in central Patagonia (Cladera et al., 2004). Therefore, they are very likely the upper and lower dentition of the same taxon. López et al. (2010) already suggested this synonymy being P. plicata the senior synonym. However, P. sigma has priority over P. plicata and thus it is the valid name for this species.
	
Family Interatheriidae Ameghino, 1887
Interatheriidae indet.
Referred materials and provenance. MJHG-NCP 28, right maxillary fragment with C1-P1 and roots for P2 (CY3); MJHG-NCP 276, isolated right c1? (CY3).
Remarks. These specimens belong more likely to one or more species of “Notopithecinae”, than to “Interatheriinae”. 

“Family Archaeohyracidae” Ameghino, 1897
Genus Pseudhyrax Ameghino, 1901
Type species. Pseuhyrax eutrachytheroides Ameghino, 1901
Distribution. Mustersan and Tinguirirican SALMAs (late middle Eocene – early Oligocene); Patagonia, Northwestern Argentina, and central Chile. (Simpson, 1967; Flynn et al., 2003; García López et al., 2020).
Pseuhyrax eutrachytheroides Ameghino, 1901
Referred materials and provenance. MJHG-NCP 4, two isolated upper premolars (CH2); MJHG-NCP 7, isolated right m3 (CH2); MJHG-NCP 8, left maxillary fragment with P4-M1 (CH2); MJHG-NCP 9, left mandibular fragment with p2 (CH2); MJHG-NCP 15, right maxillary fragment with M1? (CY1); MJHG-NCP 23, isolated partial lower molar (CY3?); MJHG-NCP 255, probably associated left p3 or p4, and m1-m3 (CH2); MJHG-NCP 258, right mandibular fragment with very worn p2-p4 (CH2); MJHG-NCP 259, probably associated right p2-p4, m3, and left p1? (CH2); MJHG-NCP 260, right maxillary fragment with one molar (CH2); MJHG-NCP 263, left premaxillary fragment with two incisors, left maxillary fragment with P1, two isolated upper molars, and one lower molar, and fragments (not associated) (CH2); MJHG-NCP 271, right mandibular fragment with m1 and partial m2 (CY3); MACN Pv 17217, associated right and left mandibular fragments with p2-m2 (CY1). 
Remarks. These specimens match with the holotype of Pseudhyrax eutrachytheroides (MACN A 11662) and specimens referred by Simpson (1967) in size, general morphology and crown height. M1-M3 have very well developed paracone and parastyle, the metacone area is convex but no as prominent as the paracone. Upper labial fossetes and lower lingual fossetids are persistent and become wider with moderate wear. The lower molars bear a small fossetid in the talonid, between the entoconid and the hypoconulid, and the lowers have a very small and ephemeral fossetid in the trigonid. Differ from Eohyrax and Punahyrax in having higher crowned teeth and from Archaeohyrax and Archaeotypotherium by being smaller and lower crowned. 
Pseudhyrax eutrachytheroides is a basal typotherian traditionally included in the paraphyletic Family Archaeohyracidae (García López et al. 2020 and references therein). It is very frequent in the Mustersan localities of central Patagonia, the Mustersan levels of the Geste Formation, and in the Tinguirirican levels of central Chile (Bond and Deschamps, 2010; Croft et al., 2003; García López et al., 2020).

Genus Eohegetotherium Ameghino, 1901
Type species. Eohegetotherium priscum Ameghino, 1901
Distribution. Mustersan and Tinguirirican SALMA (late middle Eocene – early Oligocene); Patagonia and central Chile (Simpson, 1967; Reguero et al., 2003). 
Eohegetotherium priscum Ameghino, 1901
Referred specimen and provenance. MJHG-NCP 264, an isolated right upper molar (CH2). 
Remarks. This isolated upper molar (Fig. S1 E) differs from all specimens referred above to Pseudhyrax eutrachytheroides (Fig. S1 D) by being much smaller (0.57 cm long, 0.51 cm wide), higher crowned, and by having more ephemeral enamel lakes and larger mesial and distal bands of exposed dentine. This tooth matches with the lectotype of Eohegetotherium priscum (MACN A 10988, see Fig. S1 F), although it is more worn. Eohegetotherium priscum is an archaeohyracid typotherian with more advanced dental features than in the species of Pseudhyrax (Billet, 2011). 
The type of Eohegetotherium priscum comes from the Gran Barranca South of Colhue Huapi Lake, presumably from the Ameghino’s “Astraponotéen le plus supérieur”, currently identified as “La Cancha” levels of the Vera Member of the Sarmiento Formation, which bears Tinguirirican mammals (Bellosi, 2010, Dunn et al, 2013). This taxon also occurs in the Tinguirirican fauna of Central Chile, although described as Protarchaeohyrax gracilis (Reguero et al., 2003).
Nomeclatorial remarks. Reguero et al. (2003) coined the generic name Protarchaeohyrax and designed the species Archaeohyrax gracilis Roth, 1903 as the genotypic one. The authors acknowledged that Eohegetotherium priscum and Archaeohyrax gracilis are synonyms, and that the former clearly has priority. However, they refused to use the name Eohegetotherium priscum since the type and hypodigm are isolated teeth and offered scant basis for morphological comparison (see discussion in Reguero et al., 2003). We interpret that, although fragmentary, the type of Eohegetotherium priscum shows clear diagnostic features that made it different from the other “archaeohyracids”, as the Eocene Eohyrax and Pseudhyrax and the late Oligocene Archaeohyrax patagonicus. Thus, we conclude that the specimens from the Chilean Tinguirirican fauna described as Protarchaeohyrax gracilis by Reguero et al., 2003 and MJHG-NCP 264 described herein belong to the same taxon, for which Eohegetotherium priscum is the valid name.



[image: ]

Figure S1. A. Plesiofelis schlosseri, MJHG-NCP 58, left lower postcanine series (p1-p3, m1, roots of m2, and m3-m4) in lingual view. B. Pyrotheria or Astrapotheria, MJHG-NCP 14, isolated tusk fragment. C. MJHG-NCP 13, right lower premolar ion labial? view. D. Pseuhyrax eutrachytheroides, MJHG-NCP 15, right upper molar in occlusal and mesial views. E. Eohegetotherium priscum, MJHG-NCP 264, right upper molar in occlusal and mesial views. F. Lectotype of Eohegetotherium priscum, MACN A 10988, right upper molar in occlusal and mesial views.
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